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A comparison of 39 bag collected urines with suprapubic specimens showed that growth in a bag collection was usually due to contamination, and that the presence of more than 10 WBC/cu.mm. in the suprapubic aspirate was not usually associated with a positive culture.
Only 2 infants from a total of 70 studied in the special care unit had more than 100,000 organisms/ml. with more than 10 WBC/cu.mm. in the bladder urine. All urines, which were obtained from infants whose mothers had bacteriuria in the last trimester of pregnancy, were sterile. These results support the view that neonatal urinary infection is uncommon and that infants of this age is not justified.
Urinary tract infection in the neonatal period is often difficult to diagnose and if untreated carries a poor prognosis (Smallpeice, 1968) . In infants it may result in renal scarring in adult life (Hodson and Wilson, 1965) . The prevalence of neonatal urinary tract infection has been studied using a variety of techniques to collect the urine. Using a sterile bag for urine collection, Lincoln and Winberg (1964) found a prevalence as high as 35%0O in apparently healthy newborn males, though this figure was reduced to 10% by more adequate perineal cleansing. McCarthy and Pryles (1963) found a prevalence of 7% in normal infants when the urine was collected into a sterile test-tube. Recently, both Nelson and Peters (1965) and Newman, O'Neill, and Parker (1967) stressed the error introduced by contamination using a bag collection and showed that this could be eliminated by suprapubic aspiration of the bladder.
We report here a study of urinary infection in two selected neonatal populations. The first group consists of admissions to a premature baby and neonatal special care unit within the past 2 years. The second group consists of the infants of mothers who were known to have had bacteriuria in the last trimester of pregnancy. This latter study was prompted by the observation of Patrick (1967) Pryles (1965) ; in some of these infants the urine was also collected by the bag technique.
The indications for suprapubic aspiration of urine were either that the urine collected in a bag contained more than 10 WBC/cu.mm. or that the infant was so ill that it was necessary to obtain an uncontaminated specimen of urine without delay.
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Archives of Disease in Childhood, 1970, 45, 259. Infants of mothers with bacteriuria in the last trimester of pregnancy. In this part of the study the urines of 690 women in the last trimester of pregnancy attending the antenatal clinic of Charing Cross Hospital were examined for bacteriuria using the method described by Little (1966) . 30 women fulfilled the criteria of more than 100,000 organisms/ml. in 2 consecutive urine cultures and were included in this study. 10 developed symptoms and were then treated with an antibiotic. Between one and three days after delivery, suprapubic aspiration of the bladder was performed on 25 ofthe infants born to these 30 mothers. The mother's permission was obtained in every case.
In both studies urine samples were examined for the presence of bacteria and white cells within 2 hours of collection, or after storage at 4 'C. for not more than 6 hours. Quantitative cultures were prepared by either a standard (2 mm.) loop or a pour-plate technique, and were read after 18 hours' incubation at 37 'C. White cells were counted in samples taken from uncentrifuged specimens using a modified Fuchs Rosenthal chamber.
Results
Urinary findings in infants from the neonatal special care unit. Bag collection-bacterial counts (Table I ). There were 306 admissions to the special care unit during 1967-68. 278 urine cultures were obtained from 204 patients using a bag collection. 65 urine samples were sterile on culture but 47 of these urines were obtained from infants known to be receiving antibiotics. 134 urines showed a mixed culture of 2 or more organisms, only 22 of these specimens were obtained from infants receiving antibiotic therapy. There were 50 urines with more than 10,000 organisms/ml. of a single organism, 27 of these contained more than 100,000 organisms/ml.
Bag collection-white cell count (Table I) . Of the 278 urines, 227 contained 10 or less white cells/cu. mm. The remaining 51 urines contained more than 10 WBC/cu.mm.; but only 10 of these contained a pure growth of more than 10,000 organisms/ ml. The incidence of pyuria was not significantly different between the two sexes. Suprapubic aspiration of bladder-bacterial counts (Tables II and III) . 70 samples of urine were obtained by suprapubic aspiration of the bladder from 61 infants; 63 of these were sterile (Table II) . 39 of the 70 urines collected from 38 infants were available for comparison with a corresponding bagcollected urine (Table III) . The bag collection always preceded the bladder aspiration, the two collections were always less than 1 week apart, and none of the infants was receiving an antibiotic. 34 of the aspirated urines were sterile; only 5 showed any growth on culture; 2 contained more than 100,000/ml. Esch. coli, one mixed growth of Esch. coli and Strep. faecalis, one 10,000-100,000 coagulase positive staphylococci and one less than 10,000 Esch. coli and micrococci. Repeat suprapubic aspiration on the latter 2 infants within 1 week showed sterile urines, no antibiotics having been given. Of the remaining 31 urines, 7 were taken from infants on antibiotics, 3 were from infants in whom the bladder aspiration preceded the bag collection, 18 were taken from infants without a bag collection, and in 3 the two collections were more than 1 week apart. 29 of these urines were sterile, of the other 2, 1 showed a growth of 10,000-100,000/ml. Esch. coli; and 1 more than 100,000/ml. Esch. coli and Strep. faecalis.
Suprapubic aspiration of bladder-white cell counts (Tables II and IV) . White cell counts were carried out in 65 of 70 suprapubic aspirations; only 7 contained more than 10 WBC/cu.mm. (Table II) . Of the 39 urines available for comparison of a bag collection with a suprapubic aspiration (Table IV) Correlation between white blood cells and organisms from bag collected specimens and suprapubic aspiration. In that group of 39 bag-collected urines available for comparison with a suprapubic aspiration there were 14 which contained more than 10 WBC/cu. mm. Only 3 of the corresponding suprapubic aspirations contained more than 10 WBC/cu.mm., and only 1 of these had an infected urine.
Urinary findings in infants of mothers with bacteriuria of pregnancy. In none of these was the urine collected with a bag. 30 of the 690 women who were screened for bacteriuria in the last trimester of pregnancy had more than 100,000 organisms/ml. in 2 consecutive urine cultures, an incidence of 4-4%. 10 became symptomatic and were treated with a short course of a sulphonamide or ampicillin; no difficulty was found in eradicating the bacteriuria and none relapsed later in pregnancy. A sample of urine was collected between the first and third postnatal day by suprapubic aspiration from 25 of the infants whose mothers had bacteriuria during pregnancy. The urine from all 25 infants was sterile on culture. 5 contained more than 10 WBC/cu.mm., all from infants whose mothers had asymptomatic bacteriuria persisting to term. The mean weight of the infants was 3 * 7 kg. None weighed less than 2 * 5 kg. or showed any congenital abnormality in the early postnatal period.
Discussion
The value of suprapubic aspiration is illustrated in the following two cases. Case 1. A male infant aged 3 days, birthweight 3*2 kg. was admitted to the special care unit with vomiting and poor feeding. A bag-collected specimen of urine contained more than 50 WBC/cu.mm. with a pure growth of more than 100,000/ml. Strep. faecalis.
A suprapubic aspiration of urine on the same day showed only 8 WBC/cu.mm. and was sterile on culture. Feeding improved within a few days without any antibiotics being given.
Case 2. A male infant, birthweight 3*5 kg. was admitted with severe cerebral irritation following a Ventouse extraction. The blood urea was found to be 80 mg./100 ml. on the 4th day of life, and a suprapubic aspiration of urine showed between 10,000 and 100,000/ml. Esch. coli. After treatment for 6 days with ampicillin a bag specimen contained more than 500 WBC/cu.mm. and a growth of more than 100,000/ml. Esch. coli. Suprapubic aspiration of urine on the same day revealed more than 100 WBC/cu.mm. and a growth of more than 100,000/ml. Esch. coli. resistant to ampicillin. After treatment with kanamycin and nitrofurantoin for two weeks a further suprapubic aspiration was sterile and contained no white cells. The blood urea returned to normal and an intravenous pyelogram showed no abnormality.
This report emphasizes the difficulty in diagnosing urinary tract infections in the neonatal period using a bag for urine collection. Only 10% of 70 selected suprapubic aspirations showed any growth on culture compared with 76-7% when a bag collection is used. Sterile urines were found in 65 bag-collected specimens, but 47 (76%) were taken from infants on antibiotics. 14 of the 39 bag-collected urines available for comparison with a suprapubic aspiration contained more than 10 WBC/cu.mm.; only 2 of these showed a positive culture in the suprapubic aspirate. Of the 278 bag-collected urines that were obtained from infants not taking antibiotics, there were only 9 that were sterile and contained less than 10 WBC/cu.mm. We conclude that in a bag collection a positive urine culture is usually due to contamination, that a sterile urine culture often results from the presence of an antibiotic and that the presence of more than 10 white cells/cu.mm. with a pure growth of more than 100,000 organisms/ml. is not invariably associated with an infected bladder urine. It is clear, therefore, that bag-collected urines should not be used for the diagnosis of urinary tract infection in the neonatal period.
Two other techniques of urine collection have been described to overcome the difficulty of contamination of bag collection in the neonatal period. Boehm and Haynes (1966) found that infants will urinate on exciting the Perez reflex, and a mid-stream urine specimen may thus be obtained. Nelson and Peters, 1965; Newman et al., 1967) , though gross haematuria persisting up to 24 hours after aspiration was noted by Saccharow and Pryles (1969) in 3 cases from a series of 654 infants and children, and perforation of abdominal viscera was described by Weathers and Wenzl (1969) in 3 infants where the viscera were pathologically enlarged. Patrick (1967) reported that 24'7% of infants whose mothers had untreated bacteriuria of pregnancy had a 'significant' coliform bacteriuria (more than 100,000 organisms/ml.) in bag-collected specimens. The incidence was 17-9% in infants of treated bacteriuric mothers and nil in infants of mothers with sterile urine. In addition, in women who had bacteriuria beyond 37 weeks, 4 out of 8 specimens of amniotic fluid showed coliform bacteria in Gram-stained smears, and 6 out of 19 grew Esch. coli in cord blood. In contrast, specimens of amniotic fluid and cord blood were sterile when taken from women with a sterile urine. It is difficult to comment on the prevalence of bacteriuria among the neonatal population studied. Urines were not obtained from all infants, and other infants were treated with antibiotics either prophylactically or for some other infection. Nevertheless there were only 2 out of 70 infants whose bladder urine grew more than 100,000 organisms/ml. and contained more than 10 WBC/ cu.mm. This finding, together with the observation that no infants born to bacteriuric mothers had an infected urine, suggests that neonatal urinary infections are uncommon. Yet many specimens were obtained from infants who were unwell, and might be expected to show a higher incidence of urinary tract infection than the neonatal population in general. These results do not support Stansfield's (1966) MacGregor and Freeman (1968) . This suggests that radiological pyelonephritic scarring with reflux probably originates in the first few years of life but not in the first month. Screening of infants routinely in the neonatal period does not seem to be rewarding in revealing those children who will eventually develop severe radiological pyelonephritic scarring with the attendant poor prognosis in adult life. It seems more important to screen older children for urinary tract infection in order to detect major renal radiological abnormalities (Kunin, Deutscher, and Paquin, 1964; Savage et al., 1969; Meadow, White and Johnson, 1969) .
